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|57] Abstract: 

PURPOSE: To provide the subject DNA originated from a bacterial strain belonging 
to the genus Brevibacterium and capable of remarkably increasing the L-lysine 
productivity of a coryne-form bacterial strain by integrating into a plasmid and 
transforming a coryne- form bacterial strain with the plasmid. CONSTITUTION: A gene 
DNA coding diaminopimelic acid dehydrogenase (E.C. 1.4.1. 16) originated from a 
bacterial strain belonging to the genus Brevibacterium. The DNA is preferably 
produced by extracting a chromosome DNA from the cultured product of Brevibacterium 
flavum MJ-233 (FERM BP-1497), cleaving the DNA with restriction enzymes such as 
Kpnl, inserting the fragment into a cloning vector, transforming an L-lysine- 
requiring mutant of E.coli, selecting a plasmid containing a gene coding 
diaminopimelic acid dehydrogenase by extracting the plasmid DNA from the 
transformant, cleaving the selected plasmid with restriction enzymes Kpnl and Xhol 
and subcloning the product to get the objective DNA fragment. COPYRIGHT: (Q1993, 
JPO&Japio 
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(54) E4m«)«*] i>T IS tf> 'JV&xt Fay*-*£3-K+S«e?DNA&tF*0«Jfl 
(57) 

MAI TVtr/^^y • 77/UMJ-2 3 3 

'J *A • 7 2 3 3-d a pY^L-!)v^yl 



Iftfftffrfccft&ta] y"V VM, • yy/^K ( Brevibacterium 

[li^JSll ^U^^T'J V J*W8am&*<F>VT ^ f I a v u m ) M J 2 3 3 -CfcStff 1 EfcOitfi* 

/ tf> y yftrt Kn^t— fe? (E. C. 1. 4. 1. DNA„ 

16. ) fc=»-K-rS*e*DNA. Ufc*3S3] &<ODN A&g&?i] 

2 ] yi/^r^ AJWBBas:/ ^ 

ATCACCAACA TCCGCGTAGC TATCGTGGGC TACCGAAACC TGGGACGCAG CGTCGAAAAG 60 

CTTATTGCCA AGCAGCCCGA CATGGACCTT GTAGGAATCT TCTCGCGCCG GGCCACCaC 120 

GACACAAAGA CGCCAGTCTT TGATGTCGCC GACGTGGACA AGCACGCCGA CGACGTGGAC 180 

GTGCTGTTCC TGTGCATGGG aCCGCCACC GACATCCCTG AGCAGGCACC AAAGTTCGCG 240 

CAGTTCGCCT GCACCGTAGA CACCTACGAC AACCACCGCG ACATCCCACG CCACCGCCAG 300 

GTCATGAACG AAGCCGCCAC CGCAGCCGGC AACGTTGCAC TGGTCTCTAC CGGCTGGGAT 360 

CCAGGAATGT TCTCCATCAA CCGCGTCTAC GCAGOGGCAG TCTTAGCCGA GCACCAGCAG 420 

CACACCTTCT GGGGCCCAGG nTGTCACAG GGCCACTCCG ATGCTTTGCG ACGCATCCCT 480 

GGCGTTCAAA AGGCAGTCCA GTACACCCTC CCATCCGAAG ACGCCCTGGA AAAGGCCCGC 540 

CGCGGCGAAG CCGGCGACCT TACCGGAAAG CAAACCCACA AGCGCCAATG CTTCGTGGTT 600 

GCCGACGCGG CCGATCACGA GCGCATCGAA AACGACATCC GCACCATGCC TGATTACTTC 660 

GTTGGCTACG AAGTOGAAGT CAACTTCATC GACGAAGCAA CCTTCGACGC CGAGCACACC 720 

GGCATGCCAC ACGGTGGCCA CGTGATTACC ACCGGCGACA CCGGTGGCTT CAACCACACC 780 

GTGGAATACA TCCTCAAGCT GGAOCGAAAC CCAGATTTCA CCGCTTCCGC GCAGATCGCT 840 

TTCGGTCGCG CAGCTCACCG CATGAAGCAG CAGGGCCAAA GCGGAGCTTT CACCGTCCTC 900 

GAAGTTGCTC CATACCTGCT CTCCCCAGAG AACTTGGACG ATCTGATCGC ACGCGACGTC 960 

TAA %3 

t^^ii6^7> / 1-^ v Knyt-f (e. [m*m4] &<DT*/tmn 

C. 1. 4. 1. 16. ) K1-£3|^F-DNA 0 

Met Thr Asn He Arg Val Ala He Val Gly Tyr Gly Asn Leu Gly Arg 

15 10 15 

Ser Val Glu Lys Leu lie Ala Lys Gin Pro Asp Met Asp Leu Val Gly 

20 25 30 

lie Phe Ser Arg Arg Ala Thr Leu Asp Thr Lys Thr Pro Val Phe Asp 

35 40 45 

Val Ala Asp Val Asp Lys His Ala Asp Asp Val Asp Val Leu Phe Leu 

50 55 60 

Cys Met Gly Ser Ala Thr Asp lie Pro Glu Gin Ala Pro Lys Phe Ala 
65 70 75 80 

Gin Phe Ala Cys Thr Val Asp Thr Tyr Asp Asn His Arg Asp He Pro 

85 90 95 

Arg His Arg Gin Val Met Asn Glu Ala Ala Thr Ala Ala Gly Asn Val 

100 105 110 

Ala Leu Val Ser Thr Gly Trp Asp Pro Gly Met Phe Ser lie Asn Arg 

115 120 125 

Val Tyr Ala Ala Ala Val Leu Ala Glu His Gin Gin His Thr Phe Trp 

130 135 140 

Gly Pro Gly Leu Ser Gin Gly His Ser Asp Ala Leu Arg Arg He Pro 
145 150 155 160 

Gly Val Gin Lys Ala Val Gin Tyr Thr Leu Pro Ser Glu Asp Ala Leu 

165 170 175 

Glu Lys Ala Arg Arg Gly Glu Ala Gly Asp Leu Thr Gly Lys Gin Thr 

180 185 190 

His Lys Arg Gin Cys Phe Val Val Ala Asp Ala Ala Asp His Glu Arg 
195 200 205 
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He Clu Asn Asp He Arg Thr Met 

210 215 
Val Glu Val Asn Phe lie Asp Glu 
225 230 
Cly Met Pro His Gly Gly His Val 

245 

Phe Asn His Thr Val Glu Tyr He 
260 

Phe Thr Ala Ser Ala Gin He Ala 
275 280 
Lys Gin Gin Gly Gin Ser Gly Ala 

290 295 
Tyr Leu Leu Ser Pro Glu Asn Leu 
305 310 

•cf ^ iis v^r ; / y >®f t k o y t-f (e. 

C 1. 4. 1. 16. ) & =>— K-fS iSfe^DNA 0 

m&m 5 ] m&m i - 4 <n\, ^-rtiMcm^m^ 

DNA^A^tolBM7'7^^ K. 

ii^I^tt®(*Mii^^ttL - y Vis 
[000 1] 

t Kayt-f (E. C. 1. 4. 1. 16.) 

[0002] L-yvyn. &mT$/&ti,xm&K 

[0 0 0 3] 

m&<D&m l — y ^yoiittagjii lt 

5 1 -2 1 0 7 8#&*L #£B35 3- 1 8 3 3^ 

2-8 6 9 2 . *a& 

x.*Srfflt^«5S2fe(>»*$nT^5 (#@BBS5 6-l 

6 0 9 9 7 4$MBa 60-62994 # 
§§B86 2-7 97 8 8f^#I), L^t^6. 

£ fc/CV S J: * L - y V<D$| if £ v 



Pro Asp Tyr Phe Val Gly Tyr Glu 
220 

Ala Thr Phe Asp Ala Glu His Thr 
235 240 
He Thr Thr Gly Asp Thr Gly Gly 

250 255 
Leu Lys Leu Asp Arg Asn Pro Asp 
265 270 
Phe Gly Arg Ala Ala His Arg Met 

285 

Phe Thr Val Leu Glu Val Ala Pro 
300 

Asp Asp Leu He Ala Arg Asp Val 
315 320 

L - y y) a^ftlC 

[ooo4i — isr * / tv y >&ft Kp^t- 

a (e. c. i . 4. i . 1 6. ) fra— Ki-sae? 

tUTtt, ay*^f !l £A • 9*,*% 1)Jx ( Cor 
ynebacterium glutamicum ) E& 
3fc<Ofc<D#*nt>ftT^£ (Nucleic Acids 

Research 1 5 , p 3 9 1 7 , 1 9 8 7 # 
W) o L36»L4d5P>, yu-tf^^-r y *A ( B r e v i 
bacterium ) £&3fc<£>^T ^ J \f ? D >g£-rfc 
Fuy-f—e (E. C. 1. 4. 1. 16. ) fea— K 

[0 0 0 5] 

tr^^-ry ^Ajujttna^^^r s / tr^ y y^ft k 

n ^H? (E. C. 1. 4. 1. 16.) £a^-K-f 
[0 0 0 6] 

wiu Kae^as*^* * 

3ftfc=y.*Mlfl®£ffl^*£, 3MPttKL-y v>v£ 
Kit IHli £Jiv^ L^^$:^t6l:5ot 
[0 00 7] a>< LT**WIC Atitf 

(1) yu^^fy >>^»^7^^y 

(2) &&&*DNAi>mA£tltzm&Jt's' ; yX* K; 

(3) ^m^^L^^^ K-CJgRlsjft^tLfcai/^ffla 



-3- 



3o 

[0008] wt, *&mici\,*T$bicmmc$imir 

=>-Kl-sia<5^DNAj ^r^ytvyvsu 

r^ytvy^ftKnyt^ (E. C. 1. 4. 

[0 0 0 9] i/T * / tr> y y^rt KDyt-^$:3 
- K*f 6it£^£^frDNAffr>i- (J^T, fA»r 

^T" y ^ A • ( Brevibacterium 
f lavum ) MJ-2 3 3 (FERM BP-H 

9 7) *5j:t;^©6*«sA5#«^«ffl$iie. 
[0010] c^b©«««»^«!A^A»frSr|||li- 

yi/^^fU')is-77^AMJ-2 3 3 (FERM 
BP — 1 4 97) fr(D%:&i£±\Cfr& U r 

«riSS 4»iJK»*-C«0»f-r 5 r £ IC J: •? £T 

[0 0 1 1 J Jfci\ TVKV^-ry »A • 7^/<AMJ 
-2 3 3^»e>M^DNA»ttlt5o -CO 
&feftDNA£Sl5#f&]JK»3&* MitfKpnl, Xh 

0 1 *ffi^Tftfe(frDNA&*£lc$HKi-3 0 #e>*L6 
DNAlfit^^^y^^- 0ij;ttfpHSG3 
9 9 (^«5S«) KJfAU ZViffi—tm^X* * 

^s/s^r^ y y y^r^y 1*7^7x9- if 

7-3!J) f^CGSC4 54 5 (x^x9tT*a 
y v/x^fy^ • * h y^-feV*— (Escheri 
chia coli Genetic StockCe 
n t e r) % f^-f> y ht7*/Mtn^- > jv 
a^-«y^rY (Department of Bi 

01 ogy, Yale University) ;P. 
O. Box 6 6 6 6 New Haven, CT 06 

gj 1 

B a mH I 1 
S p h I 1 
Hind III 1 
N a e I 2 

[0016] *wmwi£&^x* mhhhc** 

rsaSSttlkJ 14, DNASr)tXtt/7^^ K£, SHIS 



5 1 1 - 7 4 4 v u. S. A. 9k&mm «r^«te* 
+6. S6fc#fflEift#J:!>7 p 7*$ KDNASrtttiJ 

*!BtfcL-!;^>'35#tt*»iS**«:CGSC4 5 5 
8 [*S/*!)t7'3i| ^f^^.^l*^ ir 

(Escherichia coli Gene 
tic Stock Center). h^y h 

tT'/VtP^ 31— /U:x;^/<— Wr-f (Depa 
rtment of Biology, Yale Un 
iversi ty) ;P. O. Box 6666 New 
Haven, CT 0651 1-744. U. S. 

A. ®$mm «r»fflE*U StRttMcftflH-S r & 
[0 0 12] »b*v5^JME*»J:*>^7^5 KDNA 
^W7!) !7A • 7 2 3 3#&fett&* 

«)A*ri4-Srl«B-*»1-5wi:dS-C#$ a *»< VXftb 
tt^Ai»>f**P><ca[^*SBR»*«rfflv^r9JWfL, ft 
biiSDNASrfr*:, *»«i^MW«fc^*-^7 

«^CGSC4 5 4 5Xf4CGSC4 5 5 
[0 0 13] »?>*t6»JM5JJM*J:0^ , 7^5 KDNA 

wev<*y ■) jrA . 77/UMJ-23 3J*&fe#jii* 

T#£ft£A»r/t<0-oj2 % hm-f^Yfy^v-V ?A • 
77/UMJ-2 3 3^<D^*DNA^JPS^Kp 

n I <D^±##lc,fc!?8j»JttiU 

Xh o l -C»»+6wfctJ:oT1»e>ix6^S$*itt 

1. 6 k b OD N A(rfr Sr*f 5 r i OTt -5, 

[ooi4| 6 k bo^r s/tr> y 

t Kny-t— tf&3~-Ki-*j|fi?£fttrDNAKJi- 

[0 0 151 

gjjggrJggjj^ (k b) 

0.6, 1.0 
0.2. 1.4 

0. 7, 0. 9 

0. 8. 0. 3. 0. 5 
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[0017] ty)mm)i<D±%£} rti??** 

ft, ^>3t 'J tr • 3|)(07^7t^ (1 ph a g 
e) cODNA£$JGB#i*H i nd III -egmffLT^ 

<DixWim&xm*fizmmmzm^ % #yr* 

• x-yt* 1 7 4 :7r— v 5 U x l 7 

4phage) <DDN A^rfHlWXH a e Iin^BrL 

TONA»rW^7^^ Ko&DNABf>to*;t£ 

<D*Z ZZm&LXXlbtz,, ft*5, &DNA8frtfco*# 
$©*fi^V^T, 1 k b£X±<0fr>^0^^$lcoV^T 

[ooi8] — ^r. ±ge<o:7Vtv^r y #a • 

AMJ-2 3 3©»fe#DNA^«flPR»*Kpn 1*5* 

Who] lc£oT$)Brt-5r *IcJ:9»Ml3*#£ 

6 k btDDNA^T-lCO^-m, *<DmMte&\ 
£^7*^ KpUC 1 1 8*J<ttf/*fc«pUC 1 1 9 

(d i deoxycha i n termination 
jfe, Sanger, F . et. a 1. , Proc. Na 
t I . Acad. Sci. USA, 7 4 , p 5 4 6 3 , 

1977) kj: 9 rco* picu 

r*SLfc±Kttl. 6 k bODNAtftfattSK?!!*) 

[0 0 19] ±iBLfc«£E*MW>K#»* : 1 IC^i" 

py^— tfSrs-K-t-sae^tr^tfDNAWK-tt, 5c 
&tf> ^ U t?s<? 7- y * D N A b&m £ 

flfth<0<0^h-f. fittJI3V*&ft6DNA£jft3£B« 
WjUf^y^VttKS ystem-l Plus^ffl 

WoDNASrtfi*. ^r^/^y^rtKnyt- 

< X li fiiJR $ ft r v » r *> <fc < , *r * lift lc jkXa^if A 



So 

[0 0 2 1 1 miC^Lfc^$^i. 6kbWD 

b\ win ay^aaiBMrt-c^^? K©a«Jt*« 

Al"*::^-*^ n y *mmi>rCi?TZ J \f* D > 

[0022] £/t. ^ig^^^r^ y f / y k 

[0 0 2 3] ^^(DA^^A-rS^ir^-Cte, 

^ y *Mto&toT?<DmmmfommzmzmB*£>j>< t 

-2101 8 4-^^Jcfe|g0^7^^ KpCRY3 
0 ; #&a¥2-2 7 6 5 7 5-^&£§E^cq;/7* ^ K 
pCRY21, p CRY 2 KE, pCRY2KX, pC 
RY31, P CRY3KEWpCRY3KX;ffl? 
1- 1 9 1 6 8 6^^^i2«0^7Xi KpCRY2 
Rt/pCRY 3 ; #§808 5 8-6 7 6 7 9-S-£tffUCia^ 
<D p AM 3 3 0 ; #08085 8-7 7 8 9 5 
<D p HM 15 19; #$Bg 58-192900 
l2ft(Dp A J 6 5 5. pAJ6HMpAJ 184 

4 ; #B8Bg5 7- 1 34 5 0 0 ^MfE&O p C G 1 ; ft 
§HBg5 8-3 5 1 9 7 ^&$8lc!2ffe£> p C G 2 ; #5803 

5 7- 1 8 3 7 9 9^«<C|e|£<75 p CG4&^pCG 

[0 0 24] «fT-t>3y*SWlKtf5»±-^^-aiT 

t>^>W^t<, ^^.tf, ^7^^ Hp CRY 3 0, p 
CRY 2 1 , pCRY2KE, pCRY2KE, pCR 
Y2KX. pCRY3K p C R Y 3 KE&tfp C R Y 

3 k xmwm\z&m z 

[0 0 2 5] ±127^7 K-<**-pCRY3 0£fg 

^ ( Brevibacter ium s t a t i o n i 
j_) IF012144 (FE RM BP— 25 1 5) 
f>7'7^;KpBY503 (D??* ^ K^sl^Co 
V^T^BB¥l -9 5 7 8 5^ffi#E) DNA&ftffl 
U W^Xhoim$^4. 0kb(D^7^ 
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1&2. i k h<r>7?*^ h*<D&mimf£& 

KpHSG 2 9 8 OEcoRK Kpnl 

k^* p c r y 3 o zmm-r * Z t #~C£ 6. 
[0 0 2 6] ifct;:, JtgB>^** K^** 

&Wcj£UT S 1 1/7- t?r&3ILT¥^*$8£-f 
y t^STil^ £-£3 C £ J: 9 fr 0 r £ 
10 0 2 7] y~7*\ KpCRY3 0^^OA»r 

o^t- ^a-Ki-SJSfi^^tfDNAWrfr (AW 

«C**WO**$AS»l. 6 k b(OA»rtf&*ALfcj|fl 

tt^itS:^*^ KpCRY30-da pYi^L 
fco 7*7* ^ KpCRY3 0-d a pYCOffr^feCOl* 

100 28] ^(Oct ^{cur^^ix^^r ^ y try y 

7*U^f !J [>A • 77^AM J ~ 2 3 3 (FERM 
BP-1 4 9 7) , ynfy^r »J • :7?/<i*M 
J-2 3 3-AB-41 (FERM BP-149 
8) % :/U-tV<^xy ^7^ - 7 7/UMJ -2 3 3-A 
BT-1 1 (FERM BP-1 5 0 0) , 7*1/^^ 
7!)!>A-77/^MJ-2 3 3-ABD-2l (FE 
RM BP-1 4 9 9) mi£mfhtlZ 0 
[0 0 2 9] #33, ±IH<£>F E RM BP-1 4 9 8© 
mmt. FERM BP- 1 4 9 7©iMIttHT 

-*%<tim±%>Vh?> (4#^BS 5 9-28 3 98^ 
8#Ji) o FERMBP- 1 5 0 (XOmfttt. F 

ERM BP- 1 4 9 7<Dm#Zm&tl,tzL-a-T 

^; / h 7 > 7> 7 i t-^'ftffi^^t 6 (1SB8 

H86 2-5 1 9 9 8#&M*JR) 0 £t>tC v FERM 
BP- 1 4 9 9<D|»liFERM BP- 1 4 9 7©i 



£lttirC*>& (#0P8 6 1- 1 7 7 9 9 3-9>&Mt 

[0030] znt><o&'_£y><Dmz. ^^Ty«> 

A^^^^ ( Brevibacterium 
a mmo n i a g e n e s ) ATCC687 1 H |^A 
TCC 1 3 7 4 5, I^ATCC 1 3 7 4 6; 7*HT/^ 
7" 9 £A • 7*/<V%?J* ( Brevibacteriu 
m divaricatum ) ATCC1 4 0 2 0, zf 
UtrWrl) ?A • 7^ h77"^^A ( Brevi 
bacter iuml ac tofermentum ) A 
TCC1 3 8 6 9, 3 y^r!) • tfiv? ^ttJ± 
( Corynebacter ium glutamic 
urn ) ATCC3 1 8 3 l«f LT/B^£ 

[003 1] ft**, LTT'l/^f y-)A - 7 

7^AMJ-2 3 3^f(Ol^V^^ *Bt**'» 
Mt5^7^U'pBY5 0 2 (^836 3-3 6 7 

P BY5 0 2?r^t5:i:^lK 5 

KpBY5 0 2^*ra^&^LTIi. WX. 

(Bad. Rev, 3 6 p. 361—4 0 5 (1 9 
7 2) #I8U * h^f=7^^ KpBY5 0 2£A^ttlC 

[0 0 3 2] m^WtT^^^xy *A . 77^MJ- 

2 3 3<o£W£*^£tc(K^t-6S&<or* 'J v^*U 

^ (2S& : 0. 2~50m g/m 1 ) t> L<«^^-> ? 

:0. 2-5 0u/ml)^t 

£W£^£tcp&£L&#£ft2 4BSf^m 5 

«*tt*#*$*^»fc£fc*ru fa3 5t;-cto 
2 Big**-*-*. wmL^^p--7)^#^&5i:{cy^^ 

5 K»W*^*rm\ 7 J 7^^KpBY5 0 2A^ 
Jva***£3SSW-6. C 0>&f£^ X *) "fy ^> ^ KpB 

Y5 0 2^5fe^ixfc^U^<^x y !7A • 7 7/UM 
J - 2 3 3 

[0033] 9l-LT^btV^^Ulf/<^xy f> 

• 7 7/^MJ-2 3 3&&&&:^<Dffi&y7X* K 
O^Sfeft^^LTtt, ^iv-^y t7 • =1 y 
-T -#n h2K^«CO^T^lf>nTV>5 < t 9{1 (Ca 1 
vin, N. M. and Hanawalt, P. 
C. , Journal of Bacter iolog 
y, 1 7 0 , 2796 (1988) ; I t o, K. , N 

ishida, T. andlzaki. K. , Agri 
cultural and Biological C 
h e m i s t r y , 5 2 , 2 9 3 (1 9 8 8) #JBJ % 
DNA$§I^ <Ds<fr*mm%> (S a t o h, Y. e t 
a 1. , Journal of Industria 
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1 Microbiology,^, 159 (199 

So 

[0 0 3 4] a>< Lxnbfiz, *&W<D. i?T$;t? 

uri5»?. L-y ^^©igic^s^^^^t^-et 
So ^1xb<D^y*Ml®m<oitimM<&MtLX^ &*. 

ttf$l&*7yx* KpCRY30-da p Y^^f-fS^ 
l/^<^f!)!>A.77^MJ 2 33-dapY (F 
ERM P- 1 2 8 5 9) ^W^I^^^, 

[oo3 5] ±^<Dxmx-M%m&Lxwt>thZ>VT * 

^Xff^U-^^xU y*A • 77/UMJ -2 3 

3E&^cD^H^&$rjejLTJCi£-<-5o JgftttftS*. m 

jbnmw, zi-xmmmtLxn, w*. 

-***y*A, y vs?-*^* y sbh^*s/ 

#"C# S* 

[0 0 3 6] »£K&, 
#TiC, #J2 0~fcj4 0t:, ^l<l^2 5t^3 

10. ^L<«7-8^<lr-r6ri^T*t. 

p HaaSftt&XttT/u* y £gy>p 3-^^^ 

So #£L<fii~5££ 
%. HK#£L<tt2-3££%T**>S 0 «*M 

r$xhz> 9 

[0 0 3 7] roi pic Ltf 

<b*is®#tt l — y ^xojgjtjcfeffi-r 5 r t a* 

[0 0 3 8] Ld*LT**Wt»itf, ^/i^-*^ 



x. rtftoztfrxzz,, 

[0 0 3 9] mc y xftwe)?? * x yxmnfc& l ? 

*S*S«:*LTS*5*U«>bn. L-y ^V#«}££;ft, 

So 

[0040] J:i27k&££&*o^v3-;*»&tt x ii 

&0. 1-5. 0MS;%(0|B!grt<t1-s- £a5-ctSo 

(cH ft fa]* ft tc*te&j£# icj&to-f £ o * 

U\, tt*ttSiS«tt, ±f2(Oi:5^, 

ttlof *^v£^@ttlc^LftvvkfcSVM2 y >- 

^^lirLTI^ ^Jx.^, y y * 

[o o 4 1 1 *&wizfto L-\)it>Mmmzi3^xm 

(NH 4 ) 2 S0 4 2g/l ;KH 2 P 0 4 0. 5g/ 
1 ; K 2 HP0 4 0. 5g/l ;MgS0 4 • 7H 2 O 
0. 5g/l ;FeS0 4 • 7 H 2 O 2 0 p p m ; Mn 
S0 4 • 4-6 H 2 O20ppm^tt5pH7. 6<D 

[0042] *^L-y v>&&mzte\<*xtizmz 
tiz>wi&<D£ ?\zLxmmztiitmmwftxttmfr&m 

**«rX«ICUT-«»Cl-5 0% (wt/vo I) , 
#£L<tt2~2 0% (wt/vo 1) ^ffi^cOfllS 

30-^4 ox:<Dimxmftft 1 0-^7 2^tf9: 

[0 0 4 3] ±ffi<D*D< SI^S^IC J: oT «f5L- 
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[0044] *»wo=y*siittatt. m%(om 
mm&x*mfr*m*& ? &#<D&mmc * * l - y 

[0 0 4 5 j 

mmm) si±ic*&mz&WLx$it&. tenuis 

^UtT/^^xy • - 2 3 3ffe&<D^T 

^DNA (Agrtf) <D?U-><k 

(A) ^UtT/^xy ■ 77/<AMJ-2 3 3<Q± 
DNA(Pjftffl 

***«*A«« :I^2g, (NH 4 ) 2 S0 4 

7g, K 2 HP0 4 0. 5g, KH 2 P0 4 0. 5g, 

MgS0 4 0. 5g, FeS0 4 • 7H 2 06mg, M 
nS0 4 4-6H 2 06mg. &f3rJC*.x2. 5g, i; 

f^K5g, tf*^>2 0 Oji g, lKf7^2 0 

/^f!i^A-77^MJ-2 3 3 (FERM BP 
-1 4 9 7) -C*ltL, 
fc 0 # e>*x£l£#£ 1 0 m g /m 1 <7>&&fC V A 
££tf 1 0 mM NaCl-20mMhy ( p 

H8. 0) - 1 mM EDTA-2NaMl5mli; 

g/m j: sicsfcupu 3 7t:T-iNf^iaL 

fc„ rco^^tC «?f<7)73:/-;u/^nD*/^ 
ifcSrSisflnU 0#f$^£ J ^>l;:M&Lfc!§L £ 

S^r^^^H (5, OOOXg, 2 0#fB]> 10-12 
*C) L % ±»NIi#£5M&U Ste*^hy*ix£0. 3M 

y^ttix-fc, Tk^^r^^y-^offiic^-r^DNA 

7 0%^*/-/WTifc#Lj't 
J&SfcLfco ^ftfcDNAlCl OmMhy^^fi^ 
(pH7. 5) - ImM EDTA-2NaM5ml 

[0 04 6] (B) m&?Lfr<D$m 

±15 (a) m-eniffise^pT}) vj± • 7 7/<amj 

-2 3 3^iDNAM(0 9 0 ji I $:M$Kpn I 
50uni t s £JflV\ 3 7X:V 1 BSffiEJS £ 
«?L/t 0 l(OK p n I MDN AC^ n-^>^K^ ^ 
-PHSG3 99 (£©&£ 0 iffJR) MlKpn 
I-C^Lfc^ &y >I£tefcJILfct>4>£jS£U 5 
OmMhyx@»S0T (pH7. 6), 1 OmMvf^ 
h — /K ImM ATP, lOmM MgCl 2 & 



tfT 4 DN A y 1 u n i t <7?&tft#£&ao L (£ 

[0 04 7] (C) i?T*/V* 9>#ft Kpyt- 

i-**>*»3:^*y tr-^ycGSC4 

54 5 (t^;^7^^yyS7>;;h7^7 

* 7 — ite^ ; ite^S! (G e n o t y p 
e) :dapD) *5j:Uf:n !) t7 • 3UCGSC4 
54 8 WZ-s-jVi/T* / fcV »J ^WfT^yy— tfil 
<5^fi# ; ftfcTS! (Genotype) :dap 
E) £/B^TfTo/c 0 

[0 0 4 8] ±15 (B) ^-C^^tifcy^^^ K&&£ 
Jflt\ •fc*^->«5 r A (Journal of Mol 
ecular Biology, 5 3 , 1 5 9, 1 9 7 

o) icjz^ie^v^y tr • ^ y cgsc4 5 4 5& 

Vim® [K 2 HP0 4 7 g, KH 2 P0 4 2 g. (NH 
4 ) 2 S0 4 1 g, Mg S0 4 ■ 7H 2 O0. lg, ^ 
n-* 2 0 sRUmH 1 6 g 1 I (C^&L) fcjfc 

u^i^v^ ytr-^ycGsc455 8#£7£frfc 
[0049] z<nfg&±<n±if&zftmz£r)mft®% 

U tgf£?8t«fc ^7*7^^ KDNA$rifflU &zfy*^ 

m^Xm^ltkZ^ /7^^KpHSG3 99^^f 
2. 2 k bCDDNABrtflCflOx, ^£4. 2kb<D$A 
DNA»rtf#f8fc6*Wt 0 ^T^x^ K£pHSG3 9 
9-dapY^^U: 0 

[0050] (D) i>T%;vt Kggj^ 

if£ :3-K-f5it^£^frDNABf>T- (AfffK~) cp-fr 

±i£ (C) KpHSG3 9 9-d a p 

YiC^ix^DNAlfA^Sr, &5fc«#*rttfc/hfi 
^7^5 KpUCl 1 9 (£iSi£<fc 9 ?fr 
BS) ^7; ^ y >K^t Knyt- ^^n- h"f 

[0 0 5 U ±gg (C) ^T^>^7^^ KpHSG3 
9 9-d a pY^r^JIS^^Kpn I^ctt/Xh o I V® 

Wrl,itb<r>k* zf=7* x KpUCl i %^mWSm\Hp 
n I . Sail -C^BrL*:t>fD$:*i^U 5 OmM h y 
^« (pH7. 6) „ lOmMm^Wh- 

ImM ATP, 1 OmM MgCl 2 X^T4D 
N A y ii ^ 1 u n i t<0#fi|^^^IlJL (^^o» 

it«t^SS-e*)5) , i2tt-i 5f$m&&£it. ^ 
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[0 0 5 21 nbfttz^y^x K»**jllV\ Jfifls*^ 

!> -kjfe (Journal ofMolccular 
Biology, 51, 1 5 9 ( 1 9 7 0 ) \Z X 0 fltjfB 

yt7oycGSC4 5 5 8 ttc&J&K£a U 
T>t^>!J >5 0 m g **tp3S«»» CK 2 HP0 4 7 
g. KH 2 P0 4 2 g x (NH 4 ) 2 S0 4 lg.MgS 
0 4 -7H 2 O0. lg, ^^2 0gM^l 

6g«r*«7ki IKS**] icSftLfc. 

10 0 5 3) ^o««±o^Wttt:*KtcJ:9IRfliSft 

U «Sj«J:0:/7y*S KDNAfe*fcB»U 

B amH I 1 
S p h I 2 
Hind III 2 

[0056] ±M<nmmm\z &v$fWL'3 ft btiz>?y 

*^K$rpUC119-da pYt^ L£ 0 
[0 0 5 7] £Lhtcfc*)S>7 ^/ fp< 'JyBfk K^y 
• if^^-K-rSJSfe^^tP^^^^l. 6k b 
(^)DNAlf)t (Kp n I -Xh o I Wrfr) &'&Z>Zt& 

[0 0 5 8] HJfefll2 

^o^sE^jo^ntfe^ i co (d) mvnbnt^Jr 

*tffi£dH&l. 6 k bcODNA^tCo^T, ^COJI 
l^iJ^^U'pUCl 18, pUC119 (£i§ 
it®) firAv^^^v^^^^KiHRtt (did 
eoxy chain terminatio ni£) 
(Sahger, F. et a 1. , Proc. Na 
t. Acad. Sci. US A7 4, 5 4 6 3, 1 9 7 
7) K<fc ^2C^ltl 



ffl^TD^fct;:^ ^^U'pUCl 1 9<D££ 
3. 2 k b^DNA^tfiC^*, &£#Jl . 6kbtDjf 

ADNAWf>i-*SB«>5,Jxfc. *«<o»JR-e«)WrUfci:* 
<Z>. 6 k bODNA«^«IKI|t*»Bltttt 

fcofc 0 r<ODNAWfreo«||R#*«JWfjS«lB«rHUc 



[0 0 5 4] ^fc±ieT#/cy7^5 Ki 

[0 0 5 5] 
[*2] 
UC1 19-dapY 



[0 0 5 9] f ©ifilfiMf Ot-^y !) -f ^ > /7 

^1-ffiJlJ£*Pt-£ 3 2 0 flcDT S J a — K1"5 9 6 
[0 0 6 0] H2feg!l3 

= !IM»WT«lt«ft^^5 K^^-pC 
R Y 3 0 COffr£ 

(A) /7^$ Kp BY 5 0 3<PfB$g 
^7^U'pBY503lt ^HT/^f H • 
f^IF012 144 (FERM BP-251 

5) frt>#mZtitz#*m)l OtJSy/i-Yxny'y* 
% K"C*>9. - 9 5 7 8 5^^|c:|2@oj:9 

[00 6 1 ] ^^FftA^ife (^2 g> (NH 4 ) 2 
S0 4 7 g> K 2 HPO, 0. 5g. KH 2 P0 4 0. 



ffJErffifr<tt;fct3 (kb) 
4. 8 

3. 4. 1. 4 

4. 1, 0. 7 

5g, MgS0 4 0. 5g. FeS0 4 • 7 H 2 06m 
g, MnS0 4 • 4 — 6H 2 O 6 m g . g#&jc**2. 
5g. #lF*/&5g, Wy200Mg, 
^200m, ^-^2 0gM«l 1) 1 
1 IC, yu^/^ry 9 A • Xff-*-* ] FO 1 2 1 

nfc*<*«: lOmg/ml <0£glc U /f-Attt* 
»tt C2 5mMby* (t Kn^r^^^/U) 7 ^ J } $ 
lOmMcOEDTA. 5 0mM^-^) 2 0m 

#H -SDSfff (0. 2N NaOH. 1 % (W/V) 
SDS] 4 0ml^JDU tg^fcj&ifaLTgJfiKT 

« (5M^y>AM6 0mU BHKl 1. 5m 
U Sl«*2 8. 5mlOfi**) 3 0ml&ffifiDU 

[0 0 6 2] R»to±*&a*fctffc»U 4ttl0^ 
Pal 15, OOOXg0g£^MK*>ti\ _hS?££# 

S'bfflC&U ^ffl.T-C5^. 15, OOOxg 
oa*MWBfc:d»tf, jkBtBJKUfc. *Jilc2»*G>:n 

^y— ^trip*.. -2 otrciasiMHaf*. 4 < cr*io 

15, 0 0 OX gtt»fc#ft<Cd*f?. fctaSfcEJlfc 

L/C 

[ 0 0 6 3 ] TEtt««(hy^l 
OmM, EDTA 1 mM ; HC 1 tCT p H 8 . 0 ICgR 
S3 2ml(:mt S*P*fc*{fc*5'*A#« [5 
fgiB&<OTEg»f£l 0 0m 1 3" 9 A 1 7 0 g 

5ml <t 1 Omg/m I $ A 

^o-^-< K»ttlm 1 *A0x.*C, 1. 3 92 g/ 

m 1 l^fr-£fc 0 ;«^1 21C-C4 2B#W % 1 l 

6, ooox f ><DM<b#m&rr'otz 0 
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[0 0 6 4] 7y** KpBY5 0 3l****|H»|cJ: 
ZfyX* KpBY5 0 3$r^If^ Cfl ftl^r 

*SKpBY503 Sr^t^8«f»ic 3 MBBf h y * A 

- 2 0tlWlLfc o ^O^^ris, 
0 0 0 X gOMMlCWTDNAS'W^ii:, zfy 
*SKpBY503£50/i gt§fc 0 
[006 5] (B) ^7 7-; K^^dCRY3QO 
fMt 

^7^U*pHSG2 9 8 0. 5 /i g ^rSU 

©Sl^ Sail (5un i t s) $:37tl B£Pb1S;jS£ 
it, 7°7X* KDNA&*£|;:5W*Lfc D ±15 (A) £ 
^1/^/7^^ Kp BY 5 0 3<D2 fi g KCTSSIH 
Xhol (lunit) tr3 7t:-C3 0»IBRlS**. 

[0 0 6 6] ^7*7^; KDNA^^^U 

fflm&mttfcmt-tztzibtze 5t:-ei 05>to^ 

0mMhMifjftpH7. 6, lOmM MgC 
1 2 . 10mMi/f^KF-;l/, 1 mM A T P2fc 
tfT4DNAy#— t?l un i t left* J: 3 

|0 0 6 7llfi^|i3 0^g/ml (ftfe*A) 

100/ig/ml (f HaS) <D I P 

K) 100 M /ml OX-gal (5- 

Z/n^e-- 4-^nn-3-f> K!i /V- 3 — D — jfy? 

x ^5g, NaCl 5g&UC3£@*l 1, pH 7. 
2) "C3 7t:k:T2 4*IB»*U ±ff**LT»Ml 

[T. Maniatis, E . F. Fritsch, 
J. Samb rook, "Molecular clo 
ning w (1 9 82) p90-9 1 #M) fc^Dttffl 

[0 0 6 8] KpHSG298C0S 
a 1 KpBY5 0 363l5<O^4. 0k 

b^^jfA$H^7^^ KpHSG2 9 8-o r 
i* 5 #bilfc. ftfcira«©*«fe^ffll\ mtS. (A) ^T* 
»fcftfc:/9*5 KpBY5 0 3DNA&£jfggfUiKp 
nlWEcoRIICT^ILr^t)h5*!)2. lkb 
ODNA^r/i"$r±E7*7^ ^ KpHSG298-or i 



<^)K p n 1 WE c o R I d^>^ 
*S K^^-pCRY3 OZmMLfr. 

[0069] mmm4 

^7^^KpCRY30-da p Y<Dftf$.J&V=* V 

mmMl<D (C) IR-eftbtiit^yx* KpHSG3 9 
9-dapY5«g p n I *5 <fctf X h o I 

^5unitslK 3 rtvl&ffflK&Zltftmi, 
Tzi><Dt, EcoRiy>7J- «t 9 rfeJE) 1 /* 

iSr&^U 5 0mMhU^gW (pH7. 6) , 1 
0mMi?ft7Wh-/K 1 mM ATP. lOmM 

MgCl 2 fcJ:i;T4DNAy^f 1 un i 
JS#«r*JlDL (#j4»©**tt«»j|*-c*>-5) , 1 2 

[0 0 7 0] w(ODNASr««**EcoR I 3un 

S*«3© (B) M^^^U'pCRYSO 
1 M g £fS0GBS£3SE c o R I lunit &fflV\ 3 
7t:Tl«FBSft;§*»»Lfcfe«>«r«^L, 5 0mM 
hyxg» ( P H7. 6) v lOmMm^KF 
—/K ImM ATP, lOmM MgCl 2 *iJ;T/T 
4DAN^-fl un i tO^^»L (fcfiJM* 
<£»«KU&&»&-Cfc-5) % 12tT15l^rW^ 
&^£Wc 0 -o^^^ K&JB^T, «T5S*ife<c5e^ 

mjia^^^y tr • ny cgsc4 5 $8tii>tM&m& 

U *t-7^f^5 0/: g/ml ££tfiHK*gifc (K 2 
HP0 4 7 g, KH 2 P0 4 2g, (NH 4 ) 2 S 0 4 1 
g, Mg S0 4 • 7H 2 00. lg, y;lr=t-X2 0 g 

Rvmx 1 6 g 1 1 \z%te] izm&Ltt. 
[0071] znm*±<o±if#**&£.x v mtt&m 

U mmWiZVyy** KDNAfcttffiU ^7^5: 

ffiV^ri^ctl^ 7*7^5 KpCRY30©f$ 
8. 6kb(ODNA»rm:^ *£2l. 6kb<Ojf 
ADNA»r^^P>ixfCo ±f2<&*D<SI«£*ifc:/7 
KDN A£\ S^;P^te^i^t3y«l^ 

[0 0 7 2] y*Utrs<?y"V . 7 7/<^MJ - 2 3 
3 (FERM BP- 1 4 9 7) ^^U'pBYSO 
2&£8;£ 100ml <Vfto&Aig&^tt&mteV)M3-X' 
J£*U ^^yyG^l^yh/m]!:/^^^^ 

ranur, £ b ic 2 n«HHg**« u S'L^Wcion 

2 0 m I (2 7 2 mM 

Sucrose, 7mM KH 2 P0 4 . 1 mM M 
gCl 2 ;pH7. 4) £.Tfc&l,TZo £<blC£H*£il 
^PSLT^fc. 5 m l<0^-XfflB»lcBiBL. 0. 
7 5ml OfcMS^ ^T^bH^y^^^ KDNAg 

?$5 0/i i ££*g^u TkfMcr 2 0^»IU, y 

(/V*9Klfc» Sr/B^T, 2 50 04? 
/U K 2 5^FDI:StU '^*£eMJ0&**lC2 0 
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$MSMM8Lfc. £M£3m 1 <Dtf!f2AJgi&ic;g L 3 Ot 
*-&tffifr2B A^^ifticttB L 3 O^t 5 2 - 3 0 

3 (A) &\Z&M<D%&;Zm^X77X*h-&n 



[0 0 7 3] 
1*31 



^3^ Zfy** KpCRY30-da pY 



2 
2 

1 
1 



E c o R I 
B a mH I 
Kp n 1 
Xh o 1 

[0 0 7 4] ±EiHIR»HI«cJ:9W»^**5>H'5^9^ 

n'^pCRY30-dapYi^U o 1^7^ 

[0 0 7 5] ftjb\ ^7^^ KpCRY30-dapY 

J 2 3 3 — d a pYlt *#»o< tf**l TB 1 #3 
*OX«ft»K«^»X*tt*WSt0flC % ^4^3^ 
1 0 Btf-C : »XSFffiS»l 28 5 9f (FERM P 
-1 2 8 5 9) t LT#KS*lTV*a. 
[0 0 7 6] 3?&#|5 



^7^;KpCRY30-da p Y«>3c*tt 
Hij!SC0A*S*£ 1 00ml£500ml S£^77^^f: 
12 0*CT-1 5#W*M«i«Lfct><DK:* jtifc 

J 2 3 3-dapY$rMU 3 0t:i:t2 4«l 
*&££tro£ft, ^»CLTS8aaUfcA»«ll 0 0ml 
£ 5 0 0 m I 777^ U 120tT*15 

SMaMBLfckOK. lm 1 5 0 c e 1 1 s 

*fcft*J:5K:|I*U I^C<3 0tlCT2 4Wa 

ft. 5^ g/m\ <0#\&X&QL1tA 

[oo7 7i cog*, ^ma&xumm* 

[00 7 8l 

(^5*0. 4%, SWrv^^l. 4%, KH 
2 P0 4 0. 0 5% 4 K 2 HP0 4 0. 0 5%. MgS 
0 4 • 7H 2 O0. 0 5%. Ca C l 2 • 2H 2 02 p 
pm, F e S0 4 • 7H 2 02 p pm. Mn S0 4 - 4 
~ 6 H 2 O 2 p p m. ZnS0 4 • 7 H 2 O 2 p p m. 
NaCl 2ppm. ^200^ g/U f 75 

>-HCI 1 OOn g/1 % *if*/»0. 1%, & 
&*-*X0. 1%) 100ml^500mlt£^77 



8. 7 X 1. 6 
7. 2. 3. 1 
10.3 
10. 3 

«pH7. 0) LfcS^u^ 

^^li £A • 77^A ( Brevibacterium 
f iavum ) MJ 2 3 3-d a pY (FERM P- 

1 2 8 5 9f) fctMU «*ttt^3'-^«:5 g/ 

[0 0 7 9] fl&K 
7y^^2. 3%. KH 2 P0 4 0. 0 5%. K 2 
HP0 4 0. 0 5%. Mg S0 4 • 7H 2 O0. 0 5 
%. F e S0 4 • 7H 2 O20 p pm. Mn S0 4 -4 
-6H 2 O20ppm. Wy2 0 0u g/1, f*T 
^>"HC1 100/tg/K *f^/K0. 3%. 
g$^3i^r^0. 3%) 0>1 0 0 0ml £r2 1£SMK& 
WfcttiM^ (1 2 0^. 2 0#ffi) ft. MBtttt 

3t#?tf> 2 0ml feffiftl LT. 0*H& 1 0 0 0 r p m. ii 
^il vvm, i&l3 3t, pH7. 6 KIT 2 4B$|B» 

[0 0 8 0J fgH&Tft. ««« 500ml ft>bit<bd 

ft C (NH 4 ) 2 S0 4 2g/l ; KH 2 P0 4 0. 5g 
/\ ; KH 2 P0 4 0. 5 g/l ;MgS0 4 • 7H 2 

00. 5g/l : F e S0 4 • 7 H 2 O 2 0 p pm ; M 
nS0 4 • 4-6H 2 O20ppra;f7; >VBtiA 1 
00/ig/l ;pH7. 6) CQlOOOml iC®S3ft. 

tmmmz 2 1 ®mf*.ffi$mztt&* > 9 g 

«r8S*DUT, 0*5*3 0 0 r pm, ig^CfiO. lw 
m, M3 3t, pH7. 6 KIT 2 4 MHHKftfcfTo 

[008 1] SOS&Tft. (4 00 0 r pm, 

1. o &/ \ xhitz. :o^7Mi$5oo 

ml Sr. MNSB^*:'**** (H* 9) <D*?MC 
ILTL-S)^S:M*-&, zkSfcft. 0. 5N7y* 

^TTjcr^iii^-frfcft. L-y ^^®»^B«u ^ 

2 6 0mg©L-y^a^t 

[0 0 8 2] fct*«*LT. TO^ftlCT, ;/ 

lstrs<?Tl) *A - 77/^ (Brevibacter 
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ium f 1 avum) MJ-23 3 (PERM B P 



-1497) &«*u m#<o&mzxfr&$tt&±. 

[0 0 8 3] 

immi m&m^ : i 

£JlJ<Z>:££ : 963 

e^s* : mm 
mo®. : 

ATG ACC AAC ATC CGC GTA GCT ATC 
Met Thr Asn He Arg Val Ala lie 

1 5 
AGC GTC GAA AAG CTT ATT GCC AAG 
Ser Val Glu Lys Leu lie Ala Lys 
20 

ATC TTC TCG CGC CGG GCC ACC CTC 
He Phe Ser Arg Arg Ala Thr Leu 
35 40 
GTC GCC GAC GTG GAC AAG CAC GCC 
Val Ala Asp Val Asp Lys His Ala 

50 55 
TGC ATG GGC TCC GCC ACC GAC ATC 
Cys Met Gly Ser Ala Thr Asp He 

65 70 
CAG TTC GCC TGC ACC GTA GAC ACC 
Gin Phe Ala Cys Thr Val Asp Thr 

85 

CGC CAC CGC CAG GTC ATG AAC GAA 
Arg His Arg Gin Val Met Asn Glu 
100 

GCA CTG GTC TCT ACC GGC TGG GAT 
Ala Leu Val Ser Thr Gly Trp Asp 
115 120 
GTC TAC GCA GCG GCA GTC HA GCC 
Val Tyr Ala Ala Ala Val Leu Ala 

130 135 
GGC CCA GGT TTG TCA CAG GGC CAC 
Gly Pro Gly Leu Ser Gin Gly His 
145 150 
GGC GTT CAA AAG GCA GTC CAG TAC 
Gly Val Gin Lys Ala Val Gin Tyr 

165 

GAA AAG GCC CGC CGC GGC GAA GCC 
Glu Lys Ala Arg Arg Gly Glu Ala 
180 

CAC AAG CGC CAA TGC TTC GTG GTT 
His Lys Arg Gin Cys Phe Val Val 
195 200 
ATC GAA AAC GAC ATC CGC ACC ATG 



&jl\<DM& : Genomic DNA 

mm 

tt& : MJ233 

$Hft£r^i"f575- : peptide 
: 1-963 



GTG GGC 
Val Gly 
10 

CAG CCC 
Gin Pro 

25 
GAC ACA 
Asp Thr 

GAC GAC 
Asp Asp 

CCT GAG 
Pro Glu 

TAC GAC 
Tyr Asp 
90 

GCC GCC 
Ala Ala 
105 

CCA GGA 
Pro Gly 

GAG CAC 
Glu His 

TCC GAT 
Ser Asp 

ACC CTC 
Thr Leu 
170 
GGC GAC 
Gly Asp 
185 

GCC GAC 
Ala Asp 

CCT GAT 



TAC GGA AAC CTG 
Tyr Gly Asn Leu 



GAC ATG 
Asp Met 

AAG ACG 
Lys Thr 

GTG GAC 
Val Asp 
60 

CAG GCA 
Gin Ala 

75 
AAC CAC 
Asn His 

ACC GCA 
Thr Ala 

ATG TTC 
Met Phe 

CAG CAG 
Gin Gin 
140 
GCT TTG 
Ala Leu 
155 

CCA TCC 
Pro Ser 



GAC CTT 
Asp Leu 
30 

CCA GTC 
Pro Val 

45 
GTG CTG 
Val Leu 

CCA AAG 
Pro Lys 

CGC GAC 
Arg Asp 

GCC GGC 
Ala Gly 
110 
TCC ATC 
Ser lie 
125 

CAC ACC 
His Thr 

CGA CGC 
Arg Arg 

GAA GAC 
Glu Asp 



GGA CGC 
Gly Arg 
15 

GTA GGA 
Val Gly 

TTT GAT 
Phe Asp 

TTC CTG 
Phe Leu 

TTC GCG 
Phe Ala 
80 

ATC CCA 
He Pro 
95 
AAC GTT 
Asn Val 

AAC CGC 
Asn Arg 

TTC TGG 
Phe Trp 

ATC CCT 
He Pro 
160 
GCC CTG 
Ala Leu 
175 

CAA ACC 
Gin Thr 



GAG CGC 
Glu Arg 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



CTT ACC GGA AAG 
Leu Thr Gly Lys 
190 

GCG GCC GAT CAC 
Ala Ala Asp His 
205 

TAC TTC GTT GGC TAC GAA 672 



624 
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He Glu Asn Asp He Arg 
210 

CTC GAA GTC AAC 
Val Glu Val Asn 

225 

GGC ATG CCA CAC 
Gly Met Pro His 



TTC AAC CAC ACC 
Phe Asn His Thr 
260 

TTC ACC GCT TCC 
Phe Thr Ala Ser 
275 

AAG CAG CAG GGC 
Lys Gin Gin Gly 
290 

TAC CTG CTC TCC 
Tyr Leu Leu Ser 
305 
TAA 

im i ] *$mwr * ; f > v y 



TTC ATC 
Phe lie 
230 
GGT GGC 
Gly Gly 
245 

GTG GAA 
Val Glu 

GCG CAG 
Ala Gin 

CAA AGC 
Gin Ser 

CCA GAG 
Pro Glu 
3L0 



Thr Met Pro 
215 

GAC GAA GCA 
Asp Glu Ala 

CAC GTG ATT 
His Val lie 

TAC ATC CTC 
Tyr lie Leu 

265 

ATC GCT TTC 
He Ala Phe 

280 
GGA GCT TTC 
Gly Ala Phe 
295 

AAC TTG GAC 
Asn Leu Asp 



1.6k b«DN 



Asp Tyr Phe Val Gly Tyr Glu 
220 

ACC TTC GAC GCC GAG CAC ACC 720 
Thr Phe Asp Ala Glu His Thr 
235 240 
ACC ACC GGC GAC ACC GGT GGC 768 
Thr Thr Gly Asp Thr Gly Gly 
250 255 
AAG CTG GAC CGA AAC CCA GAT 816 
Lys Leu Asp Arg Asn Pro Asp 

270 

GGT CGC GCA GCT CAC CGC ATG 864 
Gly Arg Ala Ala His Arg Met 
285 

ACC GTC CTC GAA GTT GCT CCA 912 
Thr Val Leu Glu Val Ala Pro 
300 

GAT CTG ATC GCA CGC GAC GTC 960 
Asp Leu lie Ala Arg Asp Val 
315 320 

963 
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